IV - WATERSHED CHARACTERI STI CS

4-01 Ceneral Characteristics

Santa Fe Dam and Reservoir is |located within the San Gabriel Valley
on the San Gabriel River, a major river in the systemwhich drains the Los
Angel es coastal plain and nountains. The drai nage area above the damis
236 square mles (pl. 2-1). The rugged San Gabriel Mountain Range forns
the majority of the drai nage divide of the watershed and reaches an
el evation of 10,064 feet at Mount San Antonio (M. Baldy), the highest
peak in the drainage area. The drainage divide on the north is forned by
the ridge between Little and Big Rock Creeks and the upper San Gabri el
Ri ver system on the west by the ridge between the Big Tujunga watershed
and the West Fork of the San Gabriel River, and in the east by the ridge
between Lytl e and San Antoni o Creeks and the East Fork of the San Gabri el
Ri ver. On the south, the drainage divide is formed by the ridge between
the East and West Forks of the San Gabriel River systemand a series of
smal | er wat ersheds which flow to the south, including Eaton, Santa Anita,
Sawpit, Big Dalton, and San Di mas Washes (see pl. 2-1). This southern
divide is breached in the center by the San Gabriel R ver in a deep,
preci pi tous canyon containing San Gabriel and Mrris Dans. Santa Fe Dam
lies about 4 niles southwest of the canyon nmouth. Upstream and downstream
of the dam the San Gabriel River flows across a broad alluvial fan and
urbani zed valley area. About 7 miles downstream from Santa Fe Dam the
San Gabriel River flows into Wittier Narrows Dam The R o Hondo, a
distributary of the San Gabriel River, branches fromthe river just bel ow
Santa Fe Dam and al so flows sout hwestward to Whittier Narrows Dam Fl ow
from Santa Fe Dam does not, however, nornally enter the R o Hondo, except
during spillway flow conditions, or by diversion through the Santa Fe
Di versi on Channel into the Buena Vista Channel, and then into the LACDPW

Buena Vi sta or Peck Road spreading basins (see pl. 3-1). From Wittier
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Narrows, the San Gabriel River flows south to the Pacific Ccean, and the
Ri o Hondo fl ows southwestward to join the Los Angles River. The steep
hi gh southern front of the San Gabriel Muntains is drained by severa
tributaries of the San Gabriel River and Rio Hondo. All principa

channel s of the river system bel ow the nmountain front have been i nproved.
The | ongest watercourse in the watershed above Santa Fe Damis
approxinmately 31 mles. The average slope of the San Gabriel River in the
mountains is 260 feet per nile; between the canyon mouth and the dam the

average slope is 66 feet per nmle

4-02 Topography

Approxi mately 95% of the drai nage area above Santa Fe Dam consists of
st eep, undevel oped, mountai nous terrain, dissected by deep, narrow ravines

contai ning the nunerous watercourses tributary to the San Gabriel River

system (pl. 2-1). The renmai nder of the watershed consists of a relatively
flat alluvial fan and valley fill surface, nuch of which is occupied by
open space, spreadi ng grounds, and gravel pits. El evations in the

nmount ai ns vary from 10, 064 feet at Muwunt San Antoni o (the highest point in

the watershed) to 421 feet at the damsite.

4-03 Geology, Soils, and Vegetation

Santa Fe Damis located on a large alluvial fan systemformed by the
erosion of the southern flank of the San Gabriel Mountains. Bedrock in
t he nount ai ns upstream of the damis a conmplex mx of igneous and
nmet amor hpi ¢ rock which are highly fractured, faulted, and tectonically
active, resulting in an extrenmely high erosion potential. Santa Fe Damis
situated on a | arge deposit of poorly-sorted alluviumconsisting of sand,
gravel, cobbles, and boulders. Overbank areas tend to consist of the sane

material with somewhat |arger anobunts of silt and clay in the matrix.
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Soils, especially finer ones deposited within the reservoir area, tend to
be well-graded alluvial materials receptive to the growth of vegetative
cover. Soil cover in the mountains tends to be shallow, stony, and
poorly-devel oped, with | arge exposures of bare rock evident. Principa
vegetal cover ranges from m xed sage and grasses near the dam to dense
chaparral on intermedi ate slopes, to coniferous forests at the highest

el evations. Large areas of the watershed nmay be periodically denuded by

wldfire.

4-04 Sedi nent

Sedi nent production within the Santa Fe Dam wat ershed vari es
consi derabl e, depending primarily on the terrain. 1In the alluvial fan and
valley fill areas, sediment production is at a mnimm and nmay be
expected to decline even further with a continued increase in soil and
channel stabilization, and areas devoted to recreational and urban
devel opnent. In the steep nountai nous segnent of the watershed, sedinent
producti on can be very high, particularly follow ng periods in which
wildfire inmpacts the watershed. Cogswell, San Gabriel, and Mrris Dans
initially intercept nmuch of the sedinent produced by the 211 square niles
upstream of theses structures. Average annual sedinment yield for the San
Gabri el Dam watershed (upstream of Santa Fe Dan) is about 3.8 ac-ft/m? yr.
Bradbury, Maddock, and Spinks debris basins also intercept additiona
debris fromthe southern flank of the nountains upstream of Santa Fe Dam
and downstream of Morris Dam which would nornmally inpact the urbanized
areas i nmedi ately downstream and eventually make its way into Santa Fe

Reservoir (see pl. 3-1).

A 5-foot contour interval plane table survey, based on aerial photos
made in August 1938, is considered the "original" survey for sedinentation

calcul ations. A bottom survey made in April 1943 and the "original"
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survey were used to reflect the change in capacity. A plane table
resurvey was nade in Novermber 1949 and 5 range |ines established.

Sedi nent ranges are shown in plate 4-1. Reservoir surveys perforned in
Noverber 1949, March 1959, June 1961, February 1967, Septenber 1968
(follow ng excavation to restore | ost capacity), August 1969, and

Sept ember 1982 indicate a broad range of sedi ment production val ues,
ranging from1.518 ac-ft/mi 2 yr during the period 1949-1959, to over 123
ac-ft/? yr during the period Septenber 1968 to August 1969; the latter
bei ng due to the inpact of the January and February 1969 fl oods.
Pertinent parts of Eng. Form 1787 - Reservoir Sedi nent Data Survey - are
deposition within Santa Fe Reservoir anounted to 7.4% of gross (1943)
storage capacity as of Septenber 1982. This figure would have exceeded
13%in the absence of sedi nent excavation and renoval perforned since
reservoir operation began. Sedinment renoval at Santa Fe Reservoir has
continued since the last survey in Septenmber 1982; however, no accurate

figures are avail abl e.

4-05 dimte

The climate of the drainage area above Santa Fe damis generally
temperate and sem-arid in the | ower elevations, with warm dry sumers
and mld, nmoist winters. At higher elevations, noderate sunmers and cold
winters, with considerable snowfall, prevail. Nearly all precipitation
occurs during the months of December to March. Rainless periods of
several nmonths during the sunmer are comon. Most precipitation in the
drai nage area results fromgeneral winter storns that are associated with

extra-tropical cyclones of North Pacific origin

a. Tenperature. Average daily mnimum and maxi mum t enper at ures

(degrees Fahrenheit) in the vicinity of Santa Fe Dam range from about 42

4- 4



and 67 degrees, respectively, in water to about 61 and 89 in sumer. The
corresponding figures at the highest elevations in the basin (8000 to
10,000 feet) range fromabout 10 and 22 in winter to about 45 and 60 in
sumer. All-time low and high extremes of tenperature area bout 21 and
112, respectively, near the dam and about mnus 30 and 75 at the hi ghest
el evations. The |lower elevations do not experience significant periods of
freezing tenperatures, but above 6000 feet subfreezing tenperatures are

conmon for a few nonths of the year

Table 4-2, 4-3, and 4-4, each reprinted fromthe NW C i nat ogr aphy

of the United States No. 20, consists of climatic summaries for the three

publ i shed NWS stations nearest Santa Fe Dam Pasadena, Ponpna, and San
Gabriel. These tables list, anong other items, the mean daily maxi num and
m ni mum t enperature and record hi ghest and | owest tenperature for each

nonth of the year at each of the three stations.

b. Precipitation. Plate 4-2 shows the nean seasonal precipitation
over the Santa Fe Dam drai nage area. Wthin the drai nage area, nean
annual precipitation ranges from about 19 inches within the reservoir to
nore than 45 inches on the northern boundary of the watershed in the San
Gabri el Muntains above Crystal Lake, and averages about 30 inches over

t he drai nage.

Tables 4-2, 4-3, and 4-4 list the mean and maxi mum observed nonthly
and annual precipitation, as well as the naximumdaily precipitation for
each month of the year, for each of the three clinmatol ogical stations
closest to Santa Fe Dam Also listed in tables 4-2, 4-3, and 4-4 are the
probabilities (from5 to 95 percent) for each nmonth of the year that the
monthly total precipitation at each station will be equal to or less than
the indicated ambunts. These tables denonstrate that there can be great

year-to-year variability in annual, nmonthly, and daily precipitation. Not
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listed in these tables are the m ni mum observed nonthly precipitation

val ues, which for nobst stations are zero for nany nonths of the year

Tabl es 4-5, 4-6, and 4-7 consist of precipitation
dept h-duration-frequency tabul ations for each of three stations in the
vicinity: Crystal Lake, located in the nountains near the top of the
drai nage divide; San Gabriel Dam situated in the river canyon in the
m ddl e of the watershed; and Santa Fe Dam at the bottom of the watershed.
In these tables are listed the conputed point-val ue precipitation depths
at each station for durations of from5 minutes to 24 hours, and for
return periods of from2 to 200 years. Data for these tables were
obtained fromthe State of California Department of Water Resources

publication, Rainfall Depth-Duration Frequency for California, revised

November 1982. These California Water Resources data are simlar to those
obtai ned fromthe National Cceanic and Atnospheric Adm nistration

publication, NOAA Atlas 2.

c. Snow. Snhow in southern California is relatively unconmon at
el evations bel ow 4000 feet and is extrenmely rare bel ow 2000 feet, abut
occurs frequently at higher elevations, and often remains on the ground
for many weeks during the winter and spring at el evations above 7000 to
8000 feet. Although even the valley floor has experienced |ight snow on
i sol ated occasions, snowfall and snowrelt are not considered to be a
significant factor in producing large floods in the Santa Fe Dam

wat er shed

d. Evaporation. Data for pan evaporation within the drai nage area
above anta Fe Dam (table 4-8) indicate that nmean nonthly evaporation
ranges fromless than 1 inch in winter and about 8 inches in sumer at
hi gher, forested elevations to about 2-3 inches in winter and 9-10 i nches

in sunmer at | ower elevations, with the greatest evaporation values in the
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frequently wi ndy San Gabriel Canyon. On days of very strong, dry Santa
Ana w nds, evaporation can be considerably greater than one inch in 24

hour s.

e. Wnd. The prevailing wind in the San Gabriel Valley is the sea
breeze. This gentle onshore wind is normally strongest during |late
spring and sumer afternoons, with speeds in the Santa Fe Dam wat er shed
typically 10 to 15 mles per hour, except locally 20-25 nmiles per hour in

San Gabriel Canyon.

The Santa Ana is a dry desert wind that blows fromout of the
northeast, nost frequently during late fall and winter. The
characteristic low hunm dities and strong gusts of Santa Ana w nds (which
can exceed 70 mles per hour at times) usually create very high fire
hazards, but can also be instrunental in drying a saturated watershed,

t hus reducing the flood hazard fromlater events.

Rai nstormrel ated wi nds are the next nmpst conmon type in southern
California. Wnds fromthe southeast ahead of an approachi ng storm
average 20-30 nph, with occasion gusts to nore than 40 nph, especially
t hrough San Gabriel Canyon. West to northwest wi nds behind storns can

soneti nes exceed 35 nph, with higher gusts.

4-06 Storns and Fl oods

a. Storm Types. General storns consist of one or nore cyclonic
di sturbances, last a total of fromone to four or nore days, and result
in rain or snow over large areas. Local thunderstorns result in intense
preci pitation over small areas for short periods of time, and may occur
i ndependently or in association with general storns. Tropical cyclones

are infrequent, but occasionally occur in |late sunmer. A description of
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stormtypes which may inmpact the project area foll ows:

(1) General Wnter Storms. Most precipitation in southern
California coastal drainages occurs during the cool w nter season,
primarily from Novenber through early April, as md-latitude cycl ones
fromthe northern Pacific Ocean nove inland over the area. Mdst of these
storns are the general winter type, characterized by hours of |ight-to-
noderate precipitation, but with occasional heavy showers within the
storm system Snow is common in these storns above 6000 feet, but on

occasion may fall at 2000 feet or |ower.

(2) Local Thunderstorms. Local thunderstorns may occur in
southern California at any tine of the year. They occur fairly frequently
in the coastal areas in conjunction with general winter storns. They can
al so occur between early July early Cctober, when desert thunderstorns
occasionally drift westward across the mountains into coastal areas,
soneti mes enhanced by noisture drifting northward fromtropical stornms off
t he west coast of Mexico. These local thunderstorms can at times result
in very heavy rain for periods of one to three hours over relatively snmall

areas, causing very rapid runoff.

(3) General Sumrer Stornms. General sunmer storns in southern
California are quite rare; but on occasi on between m d-August and |l ate
Cctober, a tropical stormfromoff the west coast of Mexico can drift far
enough northward to bring rain, occasionally heavy, to southern
California, sonmetinmes with very heavy thunderstorns enmbedded. On very
rare occasions, southern California has received |ight rain fromgenera

sumer storns of non-tropical origin.

b. Floods. Information conpiled fromhistorical accounts, records

of court cases, and statenents of w tnesses, indicate that [ arge fl oods
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occurred in coastal southern California watersheds in 1811, 1815, 1825,
1832, 1851, 1852, 1859, 1860, and 1867. Available records since 1880
indicate that mediumto | arge general floods occurred in February and
March 1884, January 1886, Decenber 1889, January 1890, February 1891

March 1905, March 1906, January 1910, March 1911, February 1914, January
1916, Decenber 1921, April 1926, February 1927, January 1934, March 1939,
January 1943, January and February 1969, February and March 1978, February
1980, February 1981, and March 1983. There was al so a nmjor tropica
stormthat occurred in Septenmber 1939, but no w despread flooding resulted

in southern California fromthis event.

Summari es of selected floods at the Santa Fe Dam | ocation foll ow

(1) Stormand Fl ood of 27 February - 3 March 1938. The fl ood
of February-March 1938 was the npbst destructive of record on many streans
in southern California, and it produced the flood of record at the San
Gabriel R ver near Azusa streangauge just upstreamfromthe Santa Fe Dam
site. The storm devel oped out of a series of lowlatitude north Pacific
di sturbances, bringing several bands of intense rainfall to southern
California during a 5-day period. Average rainfall depth over the
drai nage area was 21.50 inches for the storm 12.16 inches of which fel
in 24 hours. The intense rainfall of 1-2 March produced a peak flow of
65,700 ft3 s at the gauging station at Azusa. Low rainfall |oss rates and
unusual | y heavy rainfall produced extrenely high rates of runoff,
especially in the mountains. Past peak discharge records were exceeded at

many streangaugi ng stations.

(2) Stormand Fl ood of 21-24 January 1943. The storm of 21-
24 January 1943 was in many respects the nost severe of record in the San
Gabriel River basin. In the mountains the recorded intensities for

durations greater than 21 hours exceeded all previous records. At
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Hoegee's Canp on the upper San Gabriel River, the maxi mum 24-hour

preci pitation was 25.83 inches. Average rainfall depth over the drai nage
area was 25.61 inches for the storm 17.78 inches of which fell in 24
hours. Because the ground was relatively dry and stormrainfall |osses
wer e hi gh, however, runoff was only noderate. The estinated peak

di scharge at the streangauging station near Azusa was 12,100 ft3/s. This
storm transposed on the basis of nmean annual precipitation and critically
centered over the watershed above Santa Fe Dam is used as the standard

project stormfor Santa Fe Dam

(3) Stormand Flood of 23-27 January 1969. The period of 18-
27 January 1969 was exceptionally wet throughout southern California, as a
series of warmstornms fromsouth of Hawaii were funneled into this area.
After noderate to heavy rain 18-22 January, followed by a one-day break
rain resumed 23 January, with several noderate rain bands and one | ong-
| asting, very heavy band that climxed early 25 January. The tota
precipitation for the period of 23-26 January in southern California
ranged fromjust over 7 inches at Santa Fe Damto nmore than 23 inches in
t he upper West and North Forks of the San Gabriel River watershed,
according to an isohyetal map prepared by LACFCD. Precipitation on 27
January was very light and scattered. Average rainfall over the drainage
area during the period 23-27 January was 21.71 inches, 13.81 of which fel
in 24 hours. Precipitation totals exceeded these of the 27 February - 3
March 1938 storm By the tine of the 24-25 January rain, the ground
t hroughout the Santa Fe watershed was heavily saturated, with a high
runof f potential. The result was a peak discharge at the Azusa gauge
upstream of Santa Fe Dam of 29,850 ft3 s on 25 January. Qutflow recorded
at the downstream gauge reached an all-time record of 30,900 ft3/s on 26

January.

(4) Storms and Fl oods of 23-26 February 1969. |In |late February
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1969 several back-to-back stornms noved into southern California from out
of the west, with a warm intense stormstalling over the greater Los
Angel es Basin on 25 February. Between 5 and 6 inches of rain was neasured
at Santa Fe Dam and nore than 20 inches fell in upper West Fork San
Gabriel R ver watershed during the period. Average precipitation over the
wat ershed was 17.93 inches, 10.62 inches of which fell in 24 hours, |ess
than occurred in January. As the result of the nmajor January and February
1969 storms, plus sone early March storns and continuing rel eases of water
from upstream county reservoirs, a maxi mum water surface el evation of

473.52 feet NG/D was reached at Santa Fe Dam on 18 March 1969

(5) Storms and Fl oods of 28 February - 5 march 1978. 1In a
pattern very simlar to that of exactly 40 years earlier, a series of |ow
latitude Pacific stornms noved into southern California at the end of
February and begi nning of March 1978. There were four nmajor peaks of
rainfall and inflow during the stormperiod: 28 February, 1 March, 4
March (greatest volune of rain of the four storns), and 5 March (hi ghest
rainfall intensity). More than 9 inches of rain fell at Santa Fe Dam
during the stormperiod, with totals exceeding 25 inches in the upper West
Fork portion of the San Gabriel R ver drainage. The peak discharge at the
Azusa gauge was 14,100 ft3s on 4 March. Santa Fe Dam had a nmaxi num wat er
surface el evation of 458.89 ft NGVD and a naxi mum outfl ow of 14,200 ft3¥s

on 5 March.

(6) Stormand Flood of 13-21 February 1980. From 13 through
21 February 1980, a series of intense, warm pacific storns noved into
southern California fromout of the west-southwest, dropping nore than 10
inches of rain in the foothills and nore than 30 inches in the upper San
Gabriel River watershed over the nine days. The heaviest rain occurred on
14, 16, and 19 February, with from5 to 8 inches in parts of the watershed

during the afternoon of 16 February. The peak di scharge at
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the Azusa gauge was 8720 ft3 s on 19 February. The maxi num water surface
el evation reached at Santa Fe Reservoir was 464.90 feet NGVD on 23
February. Despite the heaviest rain on 16 February, which pronpted a
maxi mum r el ease of 18,500 ft3/ s on 17 February, the greatest inflow and
storage were buffered until the end of the stormseries by storage and

del ayed rel eases from upstream county reservoirs.

(7) Stormand Flood of 28 February - 3 March 1983. A | ow
| atitude Pacific stormrem niscent of those of 5 and 45 years earlier
noved into southern California at the end of February and first of Mrch
1983, with total -period rainfall ranging fromabout 7 inches in the valley
area to 20-25 inches in the upper watershed. The heavies rainfal
occurred with the passage of a strong occluded cold front during the
nmorning of 1 March, with peak intensities well in excess of 1 inch per
hour in a nunmber of areas. Several stations in the watershed recorded
from4 to 8 inches on 1 March. Wth saturated ground and rel eases from
upstreamreservoirs already at high levels, a peak inflowto Santa Fe Dam
of 18,500 ft®* s occurred on 1 March. The maxi num water surface el evation
of 459.80 feet NGVD and the maxi mum outflow of 23,100 ft3 s were reached

one and 2 days later, respectively.

4-07 Runoff Characteristics

Runof f fromthe watershed is characterized by high flood peaks of
relatively short duration, often noderated or delayed by upstream storage.
Fl oods result from high-intensity rainfall on a conbination of stony and
shal | ow soils, a shallow depth to bedrock, steep gradients, a relatively
ef ficient conveyance system and periodic denudation by wildfire. Mbst
streams in the watershed are intermttent, with little or no flow during
the dry season, may through Qctober. Flood hydrographs are typically of

I ess than 12 hours duration and are usually less than 48 hours duration
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with inflow rates dropping rapidly between storns. Table 4-9 lists the
prelimnary annual nmaxi num water surface el evations at Santa Fe Dam from
1943 t hrough 1987. Tables 4-10 and 4-11 give runoff data for the

st reangaugi ng stations "San Gabriel R ver near Azusa" (located about 1.1
mle below Morris Damand 4.2 mles above Santa Fe Dam), respectively.

These gauges approximate inflow and outflow to Santa Fe Dam

The greater Los Angel es area has historically experienced |ong-term
wet and dry periods. Plate 4-3 illustrates the historical regiona

response of flood peaks fromthe md-1870's to the |ate-1970's.

In general, antecedent precipitation is a prerequisite for the
occurrence of large floods fromthis watershed. Wth substantia
ant ecedent precipitation resulting froma series of winter stornmns,
precipitation loss rates may decrease to as |low as 0.15 inch per hour by

the climax of a major storm

4-08 Water Quality

Santa Fe Reservoir is operated as a flood control facility and, as
such, does not normally inmpound water for significant periods of tine.
Because of the nostly underdevel oped nature of the watershed upstream of
the dam the runoff entering the reservoir is generally of good quality.

There are no water quality stations in Santa Fe Dam

4-09 Channel and Fl oodway Characteristic

The San Gabriel River channel from Santa Fe Damto Whittier Narrows

Damis a grouted stone sideslope, earth bottom trapezoidal open channel
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Channel capacities increase from 41,000 ft3 s just bel ow Santa Fe Damto
98,000 ft% s just above Wiittier Narrows Dam (see pl. 3-2). The travel
time of runoff from Santa Fe Damto Wiittier Narrows Damis just over one
hour. The stage-discharge rating curve for the stream gauge just

downstream from Santa Fe Damis shown on plate 8-4.

4-10 Upstream Structures

a. Cogswell Dam and Reservoir. Cogswell Damis a water supply and
flood control facility of LACDPWand is |ocated on the Wst Fork of the
San Gabriel River above Santa Fe Dam Exhibit B contains pertinent data

on Cogswel | Dam

b. San Gabriel Dam and Reservoir. San Gabriel Damis a water
supply and flood control facility of LACDPWon the San Gabriel River above

Santa Fe Dam Exhibit B contains pertinent data on San Gabriel Dam

c. Mrris Dam and Reservoir. Mrris Damis a water supply facility
operated by MAD on the San Gabriel River above Santa Fe Dam Exhibit B

contains pertinent information on Morris Dam

d. Santa Fe Reservoir Spreading Grounds. Santa Fe Reservoir
Spreadi ng Grounds, located within the reservoir (see plate 3-1), are owned

and operated by LACDPW for ground water recharge.

e. Bradbury, Mddock, and Spinks Debris Basins. These debris
basi ns are owned and mai ntai ned by LACDPWon small tributaries on the
southern flank of the San Gabriel Mountains above Santa Fe Dam Exhibit B

contains pertinent information on these debris basins.
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4-11 Downstream Structures

a. Wittier Narrows Dam This unique flood control facility was
built by COE at the narrows of the San Gabriel River and Ri o Hondo in Los
Angel es County, just north of Pico Rivera (see pl. 3-1). The facility is
owned, operated, and mmintained by COE. This dam has the capability of
diverting San Gabriel River inflow westward for discharge into the Rio
Hondo. During noderate and hi gh reservoir inpoundment behind the dam the
waters fromthe two rivers conbine within the reservoir, and can be |et
out into either of the two downstream channels. Thus a major portion of,
and at tines the total, inflow fromthe entire upper Ri o Hondo and San
Gabriel River drainages can, when necessary or desired, be passed into the
| ower Rio Hondo, and ultimately into the | ower Los Angeles River. During
significant flows, however, the outflow fromWittier Narrows Damis
normal |y discharged into both the Rio Hondo and the San Gabriel River.
Thus, Wittier Narrows Damis regulated in conjunction with Santa Fe Dam
and other damin the LACDA system to control floods on the | ower reaches
of the Los Angeles River. Exhibit B contains pertinent information on

VWhittier Narrows Dam

b. LACDPW Spreadi ng Basi ns. Buena Vista and Peck Road Spreading
Basi ns | ocated downstream of Santa Fe Dam are owned and operated by LACDPW
for groundwater recharge. These facilities are discussed in nore detai

in Section 3-04.e.

4-12 Econoni ¢ Dat a

a. Population. Los Angeles County is the nbst popul ous county in
the nation (8,659,300 as of 1/1/89, California Departnent of Finance) and
one of the nation's |eading areas of business and conmerce. Located at

the eastern margin of Los Angel es County, the Santa Fe Dam wat er shed
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contains portions of the cities of Azusa, Duarte, and Bradbury. The
downstream fl oodpl ai n enconpasses parts of Arcadia, Baldw n Park, E

Monte, Industry, Irw ndale, La Puente, Mnrovia, Rosenmead, South El Monte,
Temple City, and West Covina. The State of California, Department of

Fi nance, Popul ati on Research Unit estimates the popul ati on as of January

1989 for these cities as:

Arcadi a 49, 100 I rwi ndal e 1, 230
Azusa 38, 250 La Puente 33, 550
Bal dwi n Par k 63, 300 Monr ovi a 34, 000
Br adbury 930 Rosenead 47, 700
Duart e 21, 350 S. El Mnte 18, 700
El Monte 95, 400 Temple City 31,900
I ndustry 1, 230 West Covi na 94, 200

b. Industry. Explosive population growh in the San Gabriel Valley
has been acconpani ed by a corresponding grow h in business and conmer ce.
In the Santa Fe Dam area the preponderance of growth as been in business
and industrial parks. Light manufacturing, warehousing, and equi prent
assenbly maintain a high level of activity. Mre recently, the highly
technical fields of aerospace and el ectronics have expanded into the
fl oodpl ai n al ongside of the traditional industrial operations of rock
qguarrying, asphalt and concrete production, and netal and iron works. The
heavily residential floodplain supports general office, shopping, and

conmer ci al devel opment .

c. Flood Danages. Since Conpletion of the project, flood damages

prevented through fiscal year 1988 are estimate to be $236, 284, 000.
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TABLE 4-1
SANTA FE DAM AND RESERVOIR

RESERVOIR SEDIMENT DATA SUMMARY

Owmer: U.S. Army Corps of Engineers

Stream: San Gabriel River

Location: Los Angeles County, California

Spillway Crest Elevation and Top of Flood Control Pool, ft, NGVD 496.0

Gate Sill Elevation ft, NGVD 421.0

Original Surface Area at Spillway Crest ac 1073

Original Capacity at Spillway Crest ac-ft- 34,670

Date Storage Began 1943

Date Norma% Operation Began 29 Jan 1949

Length of Reservoir mi 1.38

Width of Reservoir mi 1,22

Total Drainage Area * mi? 236.0

Net Sediment Producing Drainage Area mi? 20.5

Surface _ '

Date of Period Accum, Type of Contour Area Capacit

Survey {(Yrs) Yrs Survey Interval (ac) {ac-ft;

Apr 43 -Orig.  Survey- Contour 2 feet 1073 34,670

Nov 49 6.6 6.6 " " 1090 34,276

Mar 59 9.3 15.9 " " 1090 33,987

Jun 61 2.2 8.1 " " 1070 33,385

Feb 67 5.7 23.8 " " 1070 32,716

Sep 68 1.6 25.4 " " 1070 34,916

Aug 69 0.9 26.3 " " 1080 32,642

Sep 82 13.1 39.4 n " 1084 32,109
Period Capacity loss in ac-ft Total Sediment Deposits to Date

Date of Period Avg. Per mi Total to Avg. Per mi

Survey Total Annual Per ¥r Date Anpual Per ¥r

Nov 49 394 59.7 2.91 394 59.7 2.91

Mar 39 289 31.1 1.51 683 43.0 2.09

Jun 61 602 274.0 13.32 1285 71.0 3.46

Feb 67 669 117.0 5.72 1954 82.1 4.00

Sep 68 Excavation increased capacity

Aug 69 2274 2527.0 123.0 4228 © 161.,0 7.84

Sep 82 533 40.7 1.98 4761 120.9 5.89 .

% Total drainage area includes area upstream of Morris, San Gabriel,
and Cogswell dams; and Maddock, Bradbury, and Spinks debris basins.

Source:
1787.
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TABLE 4-1
SANTA FE DAM AND RESERVOIR
RESERVOIR SEDIMENT DATA SUMMARY

(Continued)
- Storage loss, Percent

Date of Average Total to

Survey Annual Date

Nov 49 0.17 1.14

Mar 59 0.12 1.97

Jun 61 0.20 3.71

Feb &7 0.24 5.64

Sep 68 - ~0.71%*

Aug 69 0.22 5,85

Sep 82 0.19 7.39
Date of Depth Desipnation Range in Feet Below, and Above, Crest Elev.
Survey (Percent of Total Sediment Located Within Depth Designation)

) 81-80 80-70 70-6C0  60-50 50-40 40-30 ° 30-20 20-1¢ %0 10-Crest
Nov 49 3 13 33 -5 -21 -17 16 21 57
Mar 59 2 - 86 12 - - - - - -
Jun 61 -7 10 10 12 10 19 22 24
Feb 67 16 34 29 - 16 7 - - -2
Sep 68 2200 ac-ft removed by excavation
Aug 69 3 26 30 20 16 6 2 -3
Sep 82 6 -3 27 62 2 11 -5

*% Percent of increase above original capacity due to excavation,

4-18



TABLE 4-2. Summary of Climatological Data at Pasadena, California
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TABLE &-3. Summary of Climatological Data at Pomona, Califormia
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TABLE 4-4., Summary of Climatological Data at San Gabriel, California
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(fes,

¥




Table 4-5

PRECIPITATION DEPTH-DURATION-FREQUENCY TABLE
FOR THE STATION AT CRYSTAL LAKE

Statien NO, Station Name ELEV SEC TWP  RHG 10T  RBUM LATITUDE LONGTTUDE COURTY
BSN ORDER SUB COBE
uos 2198 00 Crystal Lake 5370 29 038 094 : 5 34.316 117.841 70

Maximum Precipitation for Indicated Duration; M-Minutes, H-Hours, w-Water.

Return Perlod

in Years 5M 10H 15M 30M 1 2H 3 811 120 241 W-¥R
2 0,17 0.24 0,30 0.44 0.71 1.19 1.62 2.37 411 5.72 32.64

5 G.25 0,36 G.45 0.67 1.06 1.79 2.44 3.57 6,19 8.62 46,07

10 0.31 0.43 0.55 0.81 1.30 2,19 2.97 .36 7.56 10.52 54,57

20 0.36 0,51 0.64 0.95 1,52 2.56° 3.48 5.10 8.84 12,30 62,38
25 0.38 0.53 0,67 0.99 1.59 2.67 J.63 5.33 9,24 12,85 64,00

40 0.41 0.58 0.73 1.08 1.73 2.9 3.96 5.80 10.06 14,00 69.77

50 - 0.43 0.60 0.76 1.12 3.79 3.02 4,11 6,03 10.45 14,53 72.08
100 0.48 0.67 0,84 1.23 2.00 3.36 4.57 . 6.70 11.62 15.17 79.08

—-

Source: State of California, Department of Water Resources, Rainfall-Depth-Duration-TFrequency for Callifornia,
Novemher 1982
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Table 4-6

PRECIPITATICH DEPTH-DURATION-FREQUENCY TABLE
FOR THE STATION AT SAN GABRIEL DAM

Station NO, ~ Station Hame ELEV SEC TWP RNG LOT  BUM LATITUDE LONGITUDE COUNTY

BSN ORDER SUB CODE

vos 7779 00 San Gabriel’ 1481 06 01N 09w - B 8 34,205 117.861 70
Dam . .

- Maximum Precipitation for Indicated Duration; M-Minutes, H-llours, W-Waterx

Return Perlod .
N in Years 5M 10M 15H 30M i 21! 3H 6H 125 241 W-YR

2 .19 0.28 0.35 0.51 C.78 1.23 1.58 2.22 3.56 4,.8% 26.57
5 0.28 0.42 G,53 0.77 1.18 1,85 .39 3.35 5.306 7.25 37.51
10 0.35 0.51 0. 64 0.94 1.ha 2.26 2.91 4,08 6.54 8,85 4 42
20 0,40 0.59 0.75 1:10 1.68. 2,64 3.40 4.78 7.65 10.35 50.78
25 0.42 0.62 0.78 1.15 1.75 2.76 31.56 4,99 .7.99 lo.82 52.75
40 0.46 0,68 0.85 1.26 1.91 3,01 3.88 5.44 8.71 11.78 56,80
50 0.48 0.7¢ 0.89 i.30 1.98 3.12 4,02 5.65 §.,04 12,24 58.68
100 G.53 0.78 0.9% 1.45 2.21 3.48 4,48 6.28 10.06 13.61 64.38

Source: State of California, Department of Water Resources, Réinfall-nepth—Duration-Frequency for Galifornia,
November 1982 '




Table 4-7

PRECIPITATION DEPTU-DURATION-FREQUENCY TABLE
FOR TIHE STATION AT SANTA TFL DAM

Statlon NO, : Station Name ELEY SEC TWP  RNG LOT BWH LATITUDE LONGITUDE COUNTY
BSHN ORDER SUDB CODE
UOS 7926 00 Santa Fe Dam 427 06 01s 10w s 34,118 117.973 70

Maximum Precipitation for Indicated Duration; M-Minutes, li-llours, C-Calendar

Return Period

in Years 5M 10M 15M 30H 11 211 3n 61 121 2411 C-YR

2 N/A N/A N/A N/A 6.58  0.78  0.95 1,43 1.95 2.40 15.75

5 N/A N/A N/A N/n 0.88 1,17 1.43  2.16 2.95 3,62 22.23

10 N/A N/A N/A N/A L.07  1.43 1.75  2.64 3,60 ho b4l 26.32
20 N/A N/A N/A N/A  1.25  1.67: 2,04  3.00 4.20 5.16 30,90

25 N/A N/A N/A N/A 1.31  1.74  2.14  3.23 4.39 5.39 31,26

40 N/A N/A N/A N/A 1,43 1,90  2.33 3,51 4,79 5.88 33.66

50 N/A N/A N/A N/a 1,48 1,97 2,42 3,65 4,97 6.10 34.77
100 N/A N/A  N/A N/A 1.65 0 2,19 2,69  4.06 5.53 6.79 38.15

Source: State of California, Depértment of Water Resources, Rainfall-Depth-Duration-Frequency for California,
Hovembexr 1982



TABLE 4-8. EVAPORATION STATIONS IN THE VICINITY OF SANTA FE RESERVOIR

CA DWR STATION LATITUDE LONGITUDE ELEVATION RECORD
NO. NAME {(Degrees-Minutes-Seconds) (f+) from-to
646500 .Opid's Camp : 34-15-18 118-05-41 4,250 5/29 8,78
7779106 San Gabriel Dam  34-12-23 117-51-25 1,470 10/46 9/78

No. 1 - CRES
044500 Baldwin Park 34-05-36 117-57-40 386 . 7732 9/78

MONTHLY EVAPORATION
(inches)

Opid's Camp (A49-vear mean)
Oct Nov___ Dec Jan____ TFeb Mar  Apr _ May  Jun __ Jul Aug Sep
2.99 1.46 0.75 0.59 ©0.55 1.30 3.03 4.65 6.22 7.83 7.48 5.28

San Gabriel Dam No. 1 - CRES (32-vear mean)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

6.42 4.41 3.35 2,95 3.11 3.94 4,88 >.83 6.8 9.21 9.06 7.95

Baldwin Park (46-year mean)

Qct Nowv De¢ Jan Feb Mar Apr May Jun Jul Aug Sep

4.21  2.64 1.81 1.54 2,01 3.1t 4.06 5,43 6.30 8.07 7.72 6.06

Note: Each evaporation station is a Class A Pan., Readings are adjusted for observed
rainfall to yield net evaporation.

Reservoir evaporation may be estimated by multiplying measured pan evaporation by a
pan coefficient ranging from 0.6 to (.8,

Source: Evaporation from Water Surfaces in California, Belletin 73-79,
State of California, Department of Water Resources, November 1979.
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_ TABLE 4-9
SANTA FE DAM HISTORIC MAXIMUM WATER SURFACE ELEVATIONS

WATER MAXIMUM WATER
TEAR SURFACE ELEVATION DATE
(ft, NGVD)

1943 431.14 3-05-43
1944 426,93 2-22-44
1945 : 423.25 2-02-45
1946 423,42 12-22-45
1947 425.67 12-30-46
1948 423,23 6-30-48
1949 415.60" All year
1950 415.60" All year
1951 415.60" All year
1952 461.73 1-19-52
1953 438.75 11-19-52
1954 433.63 4-19-54
1955 415.60" All year
1956 427.78 1-27-56
1957 424 .60 4-15-57
1958 447 .80 4-14-58
1959 437.35 2-17-59
1960 422,89 2-09-60
1961 422.16 11-18-60
1942 447 .84 2-16-62
1963 426.26 2-10-63
1964 422,35 1-22-64
1965 426 .44 4-10-65
1966 460,35 11-23-65
1967 473,94 12-.18-66
1968 427,65 11-24-67
1969 473.52 3-18-69
1970 455,75 3-11-70
1971 440.45 12-22-70
1972 439 .51 1-16-72
1873 450.70 3-07-73
1974 442 .90 1-09-74
1975 438,460 4-29-75
1976 429.18 2-10-76
1977 430.77 5-15-77
1678 458 .89 3-05-78
1979 440.19 3-27-79
1580 464,90 2-23-80
1981 435.40 12-10-80"
1982 439 .32 9-30-82
1983 459,80 3-02-83
1984 422.76 10-15-83
1985 430,90 12-20-84
1986 439 .45 2-25-86
1987 424.27 11-18-86

Source: U.8. Army Corps of Engineers, Santa Fe Dam reservoir
records, 1943-1987

* Indicates dry year. No flow was recorded for the entire water

year. Gage used at the time read below the invert elevation
{(421.0 ft).
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TABLE 4-10
RUNOFF DATA SAN GABRIEL RIVER NEAR AZUSA, CALIFORNIA

Maximum Mean

Water Year Peak Dlscharge Date Daily Dlscharge Date

: (££%/s) (£t%/s)
1398 N.D. - 134 N.A.
1897 N.D. - 1760 N.A.
1898 N.D. - 1600 N.A.
1899 N.D. - 16 N.A.
1900 N.D. - _ 49 N.A.
1901 6250 2-05-01 5170 N.A,
1902 N.D. - 318 N.A,
1903 N.D. - 2940 N.A.
1904 N.D. - 1070 N.A,
1905 N.D. - 2940 N.A.
1506 N.D. - 7950 N.A,
1907 N.D. - 6730 N.A,
1908 N.D. - 1160 N.A,
1909 N.D. - 7030 N.A,
1910 13,900 1-01-10 12,400 N.A.
1911 13,500 3-10-11 9100 N.A,
1912 N.D. - 2950 N.A,
1913 N.D. - 1880 N.A.
1914 18,100 2-20-14 11,800 N.A,
1915 2770 1-29.15 _ 1110 N.A.
1916 : 40,000 1-18-16 22,300 1-18-16
1917 N.D. - 3900 12-24-16
1918 8680 3-17-18 4940 3-17-18
1919 230 2-11-19 76 2-11-19
1920 5000 3-02-20 2400 3-02-20
1921 £000 3-14-21 2050 3-14-21
1922 22,300 12-19-21 16,000 12-19-21
1923 3670 12.13-22 2250 12-13-22
1924 510 3-26-24 253 3-26-24
1925 3000 3-04-25 588 4-04-25
1926 14,900 4-07-26 5530 4-07-26
1927 18,200 2-16-27 11,400 2-16-27
1928 1810 2-04-28 672 2-04-28
1929 895 3-10-29 411 3-10-29
1930 586 3-15-30 ' 396 3-15-30
1931 1450 4-26-31 601 4-26-31
1932 7500 2-09-32 5830 2-09-32
1933 5820 1-19-33 1630 1-19-32
1934 6120 1-01-34 2380 1.01-34
1935 : 507 2-09-33 460 2-09-35
1936 455 4-10-36 224 4-10-36

N.D. = Not Determined N.A. = Not Available
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TABLE 4-10 (Continued)
RUNOFF DATA, SAN GABRIEL RIVER NEAR AZUSA, CALIFORNIA

' Maximum Mean
Peak Discharge Date

Water Year Daily Discharge Date
(£t3/s) (£t3/s)
19357 1950 2-20-37 1770 2-20-37
1938 65,700 3-02-38 21,660 3-02-38
1939 N.D, - 316 7-16-39
1940 506 6§-24-40 506 6-24-40
1941 4460 3-04-41 3870 3-05-41
1942 C 422 4-20-42 370 4-22-42
1943 12,100 1-23-43 10,370 1-23-43
1944 5170 2-22-44 2710 2-22-44
1945 988 2-06-45 980 2-06-45
1946 980 12-23-45 937 12-23-45
1947 2980 12-31-46 2930 12-31-46
1948 1320 6-02-48 1170 ~ 6-06-48
1949 79 10-27-48 61 10-27-49
1950 8.2 7-31-50 7.9 7-31-50
1551 168 4-27-51 47 4-24-51
1852 N.D. - 3530 1-18-52
1953 N.D. - 1150 10-28-52
1954 9420 4-16-54 960 5-08-54
1955 10 3-26-55 9.9 9-25-54
1956 45 2-30-56 43 9-30-55
1957 656 4-14-57 650 4-15-57
1958 2780 4-05-58 2470 4-05-58
1959 364 2-24-59 348 2-25-59
1960 0 - 0 -
1961 9.1 5-06-61 7.5 5-10-61
1962 1650 2-12-62 1520 2-12-62
1963 45 9-04-63 27 2-21-63
1964 50 8-26-64 22 8-26-64
1965 291 6-12-85 276 6-08-65
1966 8640 11-23-65 7260 11-23-65
1967 5680 12-06-66 3750 12-17-66
1968 326 11-25-67 236 7-13-68
1969 29,850 2-25-69 19,300 1-26-69
1870 1102 2-28-70 1060 3-01-70
1971 439 1-04-71 434 1-04-71
1972 299 12-08-71 299 1-08-72
1973 918 3-19-73 849 2-16-73
1974 364 11-07-73 310 1-18-74
1975 248 VARIOUS 248 4-09-75
N.D. = Not Determined N.A. = Not Available
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' TABLE 4-10 {(Continued)
RUNOFF DATA, SAN GABRIEL RIVER NEAR AZUSA, CALIFORNIA

Maximum Mean

Water Year Peak Discharge Date Daily Discharge Date
(£e8%/8) (££3/s)

1976 178 3-25-76 191 1-21-78
1977 273 10-13-76 : 267 10-12-76
1978 14,100 3-04-78 10,800 3-05-78
1979 519 4-22-79 504 4-11-79
1980 8720 2-19-80 8310 2-19-80
1981 N.A. - - 415 11-20-80
1982 " N.A. - - 586 9-26-82
1983 N.A, - - 11,600 N.A,
1984 N.A, - - 485 N.A,
1985 N.A. - - 464 N.A
1986 N.A, - - 831 N.a&,
1987 N.A, - - 186 2-03-87

NOTE: Data from gauging station on the right bank of the San Gabriel River about
1.1 miles downstream of Morris Dam and 2.7 miles northeast of Azusa.
Gauge operated by USGS for water years 1896-67 as "San Gabriel River near Azusa"; for
water years 1968-on, gauge (renamed "San Gabriel River below Morris Dam") operated by
LACDFW. :

N.D. = Not Determined N.A. = Not Available

Source: USGS "San Gabriel River near Azusa" and LACDPW "San Gabriel River below
Morris Dam" streamgauge records, 1896-1987,
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TABLE 4-11

RUNOFF DATA, SAN GABRIEL RIVER BELOW SANTA FE DAM, CALIFORNIA

Maximum Mean

Water Year Peak Discharge Date Daily Discharge Date
(ft3/s) (ft3/s)

1943 8000 - 1-23-43 8000 1-23-43
1944 3480 2-22-44 2550 2-23-44
1945 960 2-02-45 783 - 2-05-45
1946 1600 12-23-45 1140 12-23-45
1947 2580 12-31-46 2550 12-29-46
1948 822 1-04-48 800 6-04-48
1949 0 - 0 -
1950 0 - 0 -
1951 0 - 0 -
1952 861 1-17-52 838 1-18-52
1953 598 10-30-52 488 11-09-52
1954 0 - 0 -
1955 0 - 0 -
1956 0 - 0 -
1957 0 - 0 -
1958 1210 4-05-58 944 4-05-58
1959 606 2-24-59 342 2-26-59
1960 6.9 2-02-60 3.3 2-10-60
1961 0. - 0 -
1962 728 2-13-62 437 2-13-62
1963 0 - 0 -
1964 0 - 0 -
1965 0 - 0 -
1966 11,100 11-23-65 6000 11-23-65
1967 614 3-23-67 597 3-23-67
1968 30 11-29-67 2.8 12-04-87
1969 30,900 1-26-869 26,000 1-26-69
1970 458 3-04-70 263 3-05-70
1971 123 12-17-70 116 12-17-70
1972 14 12.24-71 12 12-25-71
1973 340 3-22-73 310 3-22-73
1974 146 4-15-74 85 1-22-74
1975 427 4-22-75 74 4-29-75
1976 2.8 3-02-76 2.3 9-12-76
1977 60 5-16-77 21 5-16-77
1978 14,200 3-05-78 12,800 3-05-78
1979 480 5-01-79 282 5-18-79
1980 18,500 2-17-80 16,1¢0 2-17-80
1931 400 3-01-81 68 3-01-81
1982 230 3-18-82 110 3-18-82
1983 23,100 3-03-83 15,900 3-02-83
1984 57 10-01-83 35 11-08-83
1985 0 - 0 -
1986 407 3-07-86 263 3-08-86
1987 51 11-18-86 13 11-18-86
NOTE: Zero discharge does not reflect spreading releases through the San Gabriel

Riwver outlets that are diverted into the Rio Hondo.

Source: USGS “San Gabriel River below Santa Fe Dam” streamgauge records.
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